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(54) DIGITAL VIDEO RECORDING/REPRODUCING DEVICE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a digital video recording/reproducing device 
capable of displaying a smooth reproduced picture in fast forward or fast-rewind 
reproduction. 

SOLUTION: In fast-forward or fast-rewind reproducing, a video decoder 17 
synchronizes encoded pictures in video data read from a recording medium 14 by a data 
reading section 15 with an n-times speed clock to generate frame data, a video buffer 18 



divides the respective frame data into n sheets of encoded pictures into n, and by 
making the regions of 1/n, each having a different position on each screen of the frame 
data of the n pieces of encoded pictures, to be composited to thereby form one sheet of 
frame data and output it. 
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1 This document has been translated by computer. So the translation may not 

reflect the original precisely. 

2.**** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

[Claim 1] The read-out means which reads data from the record medium with 
which the video data of the bit stream format which used the group OBU picture 
containing two or more coding pictures as the component was recorded, and in 
which random access is possible, With a system clock generating means to 
generate a predetermined system clock, usually at the time of .playback In the 
digital image record regenerative apparatus which has the video decoder which 
decodes the video data by which reading appearance was carried out from said 
record medium with said read-out means synchronizing with said system clock 
The video buffer which buffers the video data decoded by said video decoder, 
and is outputted synchronizing with said system clock, a nX clock generation 
means to generate a n times (for n to be two or more integers) as many nX clock 



as said system clock » having » a rapid traverse - or already at the time of 
return playback Said video decoder decodes the coding picture in said video 
data by which carried out reading appearance and reading appearance was 
carried out from said record medium with the means synchronizing with said nX 
clock, and generates frame data. Said video buffer does n division of each of 
frame data of the coding picture of n sheets. The digital image record 
regenerative apparatus characterized by constituting and outputting one frame 
data by compounding the field which is 1 from which location on screen of frame 
data of coding picture of n sheets differs, respectively/n. 
[Claim 2] The read-out means which reads data from the record medium with 
which the video data of the bit stream format which used the group OBU picture 
containing the coding picture in a frame and an interframe coding picture as the 
component was recorded, and in which random access is possible, With a 
system clock generating means to generate a predetermined system clock, 
usually at the time of playback In the digital image record regenerative apparatus 
which has the video decoder which decodes the video data by which reading 
appearance was carried out from said record medium with said read-out means 
synchronizing with said system clock The video buffer which buffers the video 



data decoded by said video decoder, and is outputted synchronizing with said 
system clock, a nX clock generation means to generate a n times (for n to be two 
or more integers) as many nX clock as said system clock - having - a rapid 
traverse - or already at the time of return playback Said video decoder decodes 
only the coding picture in a frame in said video data by which carried out reading 
appearance and reading appearance was carried out from said record medium 
with the means synchronizing with said nX clock, and generates frame data. 
Said video buffer does n division of each of the frame data of the coding picture 
in n frames. The digital image record regenerative apparatus characterized by 
constituting and outputting one frame data by compounding the field which is 1 
from which location on screen of frame data of coding picture in n frames differs, 
respectively/n. 

[Claim 3] usually, claim 1 characterized by to have the audio decoder which 
decodes said audio data by which carried out reading appearance and reading 
appearance was carried out from said record medium with the means 
synchronizing with said system clock, and decodes said audio data by which 
carried out reading appearance and reading appearance was carried out from 
said record medium with the means synchronizing with said nX clock at the time 



of rapid-traverse playback at the time of playback or a digital image record 
regenerative apparatus given in either of 2. 

[Claim 4] The digital image record regenerative apparatus according to claim 3 
characterized by having the audio buffer which outputs audio data according to 
the timing which buffers the audio data decoded by said audio decoder, and by 
which a video data is outputted from said video buffer at the time of 
rapid-traverse playback. 

[Claim 5] A record means to record the video data of said bit stream format on 
said record medium, In case a current time output means to output current time 
information, and said record means record a video data on said record medium 
A record time information addition means to add the current time information 
outputted to the video data from said current time output means as record time 
information, A record time information extract / clearance means to extract and 
remove the record time information added to the video data, and to output a 
video data and record time information independently in case a video data is 
read from said record medium with said read-out means, A graphics generation 
means to generate the graphics data which includes at least the information 
about either on the current time information outputted from the record time 



information outputted from said record time information extract / clearance 
means, and said current time output means, A digital image record regenerative 
apparatus given in either to claims 1-4 characterized by having a video overlay 
means to overlay the graphics data generated by said graphics generation 
means to the video data decoded by said decoder. 

[Claim 6] Recording the video data by which record time information was added 
to said record medium with said record means At the time of the time shift record 
and playback which reproduces the video data currently recorded by said record 
medium before current time Said graphics generation means is based on the 
program hour entry included in the data recorded on said record medium. The 
digital image record regenerative apparatus according to claim 5 characterized 
by generating the graphics data which shows which location during the start time 
and end time of a program is under record now, and which location during the 
start time and end time of a program is under playback now. 
[Claim 7] A digital image record regenerative apparatus given in either to claims 
1-6 to which it is characterized by said record media being either a magnetic disk, 
an optical disk and semiconductor memory. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] a digital image record regenerative apparatus [ like for 
example, a hard disk videocassette recorder or a DVD recorder ] whose this 



invention is being related - especially - a rapid traverse - or it is already 

related with return playback. 

[0002] 

[Description of the Prior Art] Drawing 10 is the explanatory view showing 
notionally the playback system in the conventional digital image record 
regenerative apparatus. In drawing 10 , GOP shows the group OBU picture 
which constitutes the bit stream adopted by the MPEG method. Each frame 
drawn with the square in GOP shows P (pre DIKUTIBU) picture and B 
(BAIDIREKUSHONA LEAP Lady KUTIBU) picture which are an inter-frame 
agreement-ized picture to I (intra) picture which is a cpding picture in a frame, 
and a list. In drawing 10 , agreements from i1 to i10 are given to I picture. In the 
conventional digital image record regenerative apparatus, a frame is usually 
displayed in order towards right-hand side from the left-hand side of drawing 10 
at the time of playback. Moreover, since restoration of P picture which performs 
interframe coding, and B picture is difficult at the time of rapid-traverse playback, 
the method which displays intermittently only I picture restored by coding in a 
frame is adopted widely. 
[0003] 



[Problem(s) to be Solved by the Invention] however, since not all pictures were 
reproduced at the time of the rapid-traverse playback in the above-mentioned 
conventional digital image record regenerative apparatus, but B and P picture 
were thinned out and only I picture was reproduced, there was a problem that a 
playback image was not smooth (namely, a motion of a playback image - 
smoothness - there is nothing), and a playback image was sensed unnatural. 
[0004] Then, the place which it is made in order that this invention may solve the 
technical problem of the conventional technique which was described above, 
and is made into the object is to offer the digital image record regenerative 
apparatus which can display a rapid traverse or a playback image already 
smooth at the time of return playback. 
[0005] 

[Means for Solving the Problem] The read-out means which reads data from the 
record medium in which the random access on which the video data of the bit 
stream format which used as the component the group OBU picture in which the 
digital image record regenerative apparatus of claim 1 contains two or more 
coding pictures was recorded is possible, With a system clock generating means 
to generate a predetermined system clock, usually at the time of playback It has 



the video decoder which decodes the video data by which reading appearance 
was carried out from said record medium with said read-out means 
synchronizing with said system clock. The video buffer which buffers the video 
data decoded by said video decoder, and is outputted synchronizing with said 
system clock, a nX clock generation means to generate a n times (for n to be two 
or more integers) as many nX clock as said system clock - having - a rapid 
traverse - or already at the time of return playback Said video decoder decodes 
the coding picture in said video data by which carried out reading appearance 
and reading appearance was carried out from said record medium with the 
means synchronizing with said nX clock, and generates frame data. It is 
characterized by said video buffer constituting and outputting one frame data by 
compounding the field which is 1 from which it carries out and location on screen 
of frame data of coding picture of n sheets differs, respectively/n n division about 
each of frame data of the coding picture of n sheets. 

[0006] The digital image record regenerative apparatus of claim 2 The read-out 
means which reads data from the record medium with which the video data of 
the bit stream format which used the group OBU picture containing the coding 
picture in a frame and an interframe coding picture as the component was 



recorded, and in which random access is possible, With a system clock 
generating means to generate a predetermined system clock, usually at the time 
of playback It has the video decoder which decodes the video data by which 
reading appearance was carried out from said record medium with said read-out 
means synchronizing with said system clock. The video buffer which buffers the 
video data decoded by said video decoder, and is outputted synchronizing with 
said system clock, a nX clock generation means to generate a n times (for n to 
be two or more integers) as many nX clock as said system clock - having - a 
rapid traverse - or already at the time of return playback Said video decoder 
decodes only the coding picture in a frame in said video data by which carried 
out reading appearance and reading appearance was carried out from said 
record medium with the means synchronizing with said nX clock, and generates 
frame data. Said video buffer does n division of each of the frame data of the 
coding picture in n frames. It is characterized by constituting and outputting one 
frame data by compounding the field which is 1 from which location on screen of 
frame data of coding picture in n frames differs, respectively/n. 
[0007] Moreover, the digital image record regenerative apparatus of claim 3 is 
usually characterized by having the audio decoder which decodes the audio 



data by which reading appearance was carried out from said record medium with 
said read-out means synchronizing with said system clock, and decodes the 
audio data by which reading appearance was carried out from said record 
medium with said read-out means synchronizing with said nX clock at the time of 
rapid-traverse playback at the time of playback. 

[0008] Moreover, at the time of rapid-traverse playback, the digital image record 
regenerative apparatus of claim 4 buffers the audio data decoded by said audio 
decoder, and is characterized by having the audio buffer which outputs audio 
data according to the timing to which a video data is outputted from said video 
buffer. 

[0009] Moreover, the digital image record regenerative apparatus of claim 5 A 
record means to record the video data of said bit stream format on said record 
medium, In case a current time output means to output current time information, 
and said record means record a video data on said record medium A record time 
information addition means to add the current time information outputted to the 
video data from said current time output means as record time information, A 
record time information extract / clearance means to extract and remove the 
record time information added to the video data, and to output a video data and 



record time information independently in case a video data is read from said 
record medium with said read-out means, A graphics generation means to 
generate the graphics data which includes at least the information about either 
on the current time information outputted from the record time information 
outputted from said record time information extract / clearance means, and said 
current time output means, It is characterized by having a video overlay means 
to overlay the graphics data generated by said graphics generation means to the 
video data decoded by said decoder. 

[0010] Moreover, the digital image record regenerative apparatus of claim 6 
Recording the video data by which record time information was added to said 
record medium with said record means At the time of the time shift record and 
playback which reproduces the video data currently recorded by said record 
medium before current time Said graphics generation means is based on the 
program hour entry included in the data recorded on said record medium. It is 
characterized by generating the graphics data which shows which location 
during the start time and end time of a program is [ current ] under record, and 
which location during the start time and end time of a program is [ current ] under 
playback. 



[0011] Moreover, the digital image record regenerative apparatus of claim 7 is 
characterized by said record media being either a magnetic disk, an optical disk 
and semiconductor memory. 
[0012] 

[Embodiment of the Invention] Gestalt 1 drawing 1 of operation is the block 
diagram showing the configuration of the digital image record regenerative 
apparatus concerning the gestalt 1 of operation of this invention. In addition, 
although equipment with the function which records data on a record medium in 
the gestalt 1 of operation is explained, the equipment only for playbacks like a 
DVD regenerative apparatus (equipment which receives data by setting the 
record medium with which data were recorded) is also contained in the digital 
image record regenerative apparatus of this invention. 

[0013] As shown in drawing 1 , the digital image record regenerative apparatus 
of the gestalt 1 of operation has the tuner 1 1 which receives digital broadcasting. 
The digital signal for digital broadcasting is a transport stream (TS) in the MPEG 
2 method which is a low bit rate coding method. Two or more 188 bytes of 
transport packets (TS packet) gather, and a transport stream is constituted. TS 
packet consists of a packet header and a pay load. PID (packet identifier) and 



various kinds of flags are defined as the packet header. The class of TS packet 
is identified by this PID. A desired image and audio compressed data can be 
extracted by combining a pay load with the same PID. 

[0014] Moreover, the digital image record regenerative apparatus of the gestalt 1 
of operation has the PID filter 12, the data-logging section 13, and a record 
medium 14. The PID filter 12 extracts the data which should be recorded on a 
record medium 14 from the transport stream which received. Although a record 
medium 14 is a magnetic disk (hard disk), an optical disk like DVD which can be 
written in, or semiconductor memory, as long as it is the record medium in which 
random access is possible, they may be other record media. The data-logging 
section 13 can be changed according to a record medium, although it is the 
magnetic head which writes data in a magnetic disk, the optical system which 
writes data in an optical disk, or the circuit which records data on semiconductor 
memory. 

[0015] Moreover, the digital image record regenerative apparatus of the gestalt 1 
of operation The data read-out section 15 which reads data from a record 
medium 14, and the transport stream demultiplexer 16 (TS demultiplexer), The 
video decoder 17 which decodes a video data, and a rapid traverse or the video 



data already decoded by the video decoder 17 at the time of return playback is 
buffered. It has the video buffer 18 outputted synchronizing with the vertical 
period (VSYNC) which synchronized with the system clock, and the analog 
signal converter 19 which changes into an analog signal the digital signal 
outputted from the video buffer 18. Or the TS demultiplexer 16 has been sent 
from the tuner 11, it analyzes the transport stream outputted from the data 
read-out section 15, and divides it into picture compression data and speech 
compression data. The TS demultiplexer 16 sends out picture compression data 
to the video decoder 17, and sends out speech compression data to the audio 
decoder 20. 

[0016] Moreover, the digital image record regenerative apparatus of the gestalt 1 
of operation has the audio decoder 20 which decodes the audio data in which 
reading appearance was carried out by the data read-out section 15 from the 
record medium 14, and the audio DA translation section (audio DAC) 21 which 
changes into an analog signal the digital signal outputted from the audio decoder 
20. At the time of playback, the audio decoder 20 decodes audio data 
synchronizing with a system clock, and usually already decodes a rapid traverse 
or the audio data in which reading appearance was carried out by the data 



read-out section 15 from the record medium 14 at the time of return playback 
synchronizing with the nX Vertical Synchronizing signal which synchronized with 
the nX clock. 

[0017] Moreover, the digital image record regenerative apparatus of the gestalt 1 
of operation has the user interfaces 22, such as a manual operation button or 
remote control, the system clock generating section 23 which generates a 
system clock with a predetermined frequency, the nX clock generation section 
24 which generates a nX clock with one n times (n is two or more integers) the 
frequency of a system clock, the system clock change-over section 25, the nX 
image synchronizing signal generation section 26, and the image synchronizing 
signal generation section 27. 

[0018] The actuation which displays digital broadcasting which received is as 
follows. It separates into picture compression data and speech compression 
data by the TS demultiplexer 16, and the transport stream received with the 
tuner 1 1 is sent to the video decoder 17 and the audio decoder 20, respectively. 
The video data decoded by the video decoder 17 is outputted from the video 
decoder 17 synchronizing with image synchronizing signals, such as a Vertical 
Synchronizing signal from the nX image synchronizing signal generation section 



26, and a Horizontal Synchronizing signal. The data outputted from the video 
decoder 17 are inputted into a video buffer 18. Data are not stored in a video 
buffer 18, but are inputted into the analog signal converter 19 as it is, and are 
changed and outputted to an analog signal. On the other hand, the audio 
decoder 20 sends the audio data which decoded speech compression data and 
were obtained to an audio DAC 21. An audio DAC 21 carries out analogue 
conversion of the audio data, and outputs them. The basic clock supplied to the 
video decoder 17, the audio 20 or nX decoder image synchronizing signal 
generation section 26, and the image synchronizing signal generation section 27 
at this time is a clock in which the TS demultiplexer 16 carried out clock playback 
from received data. 

[0019] The actuation which usually reproduces at a rate the data currently 
recorded on the storage 14 is as follows. The data read-out section 15 reads 
playback data from a record medium 14 by the buffer flow control with the TS 
demultiplexer 16, and transmits them to the TS demultiplexer 16. Moreover, 
between the video decoder 17 and the audio decoder 20, and the TS 
demultiplexer 16 transmits data by the buffer flow control. Therefore, when an 
opening occurs in the input buffer of each decoders 17 and 20, each data is 



outputted from the TS demultiplexer 16. Furthermore, when an opening arises in 
the input buffer of the TS demultiplexer 16, reading appearance of the data is 
carried out from a record medium 14, and data are transmitted to the TS 
demultiplexer 16. The actuation after data were inputted into each decoders 17 
and 20 is the same as the actuation in the case of displaying the 
above-mentioned digital broadcasting. In addition, when usually reproducing at a 
rate the data currently recorded on the storage 14, the basic clock supplied to 
the video decoder 17, the audio 20 or nX decoder image synchronizing signal 
generation section 26, and the image synchronizing signal generation section 27 
is a clock which the system clock generating section 23 generates. 
[0020] The actuation which carries out rapid-traverse playback (rapid-traverse 
mode) of the data currently recorded on the storage 14 is as follows. If a user 
interface 22 receives the nX rapid-traverse directions by the user, directions in 
rapid-traverse mode will be notified to the nX clock generation section 24 and 
the system clock change-over 25 or nX section image synchronizing signal 
generation section 26. With nX rapid-traverse directions, the nX clock generation 
section 24 generates the nX clock of a n time periphery of a system clock based 
on the clock outputted from the system clock generating section 23. The system 



clock change-over section 25 is supplied to the video decoder 17 and the audio 
20 or nX decoder image synchronizing signal generation section 26, and the 
image synchronizing signal generation section 27 by making the nX clock from 
the nX clock generation section 24 into a system clock. Since the system clock 
became one n times the frequency of this, the video decoder 17 performs 
decoding by one n times the decoding rate of this. Consequently, a free area 
usually produces the input buffer of the video decoder 17 n times earlier than the 
time of playback, and the playback data from a record medium 14 are usually 
inputted into the video decoder 17 by one n times [ at the time of playback ] the 
transfer rate of this. 

[0021] Drawing 2 is a timing chart which shows the actuation at the time of the 
3X rapid-traverse playback by the digital image record regenerative apparatus of 
the gestalt 1 of operation. In drawing 2 , 41 is the nX Vertical Synchronizing 
signal (xN_VSYNC) generated in the nX image synchronizing signal generation 
section 26. Moreover, 57 is the Vertical Synchronizing signal (VSYNC) 
generated in the image synchronizing signal generation section 27. VSYNC is 
generated so that one period of xN_VSYNC and a phase may be late for 
xlSLVSYNC. In drawing 2 , 42, 43, and 44 show the picture frame A decoded in 



one period of xN_VSYNC. In one period of following xN_VSYNC, the picture 
frame B to which agreements 45, 46, and 47 were given is decoded. 
Furthermore in one period of the following xN_VSYNC, the picture frame C to 
which agreements 48, 49, and 50 were given is decoded. As drawing 2 is shown 
as a video decoder output, each frame is decoded on a frequency n times, and is 
outputted to the latter video buffer 18 for every xN_VSYNC period. 
[0022] At the time of rapid-traverse playback, a video buffer 18 accumulates a 
video data. At the time of not all 1 picture frames but nX rapid-traverse playback, 
the video data accumulated in a video buffer 18 does n division of picture frame 
data, and accumulates one of them. For this reason, the amount of data 
accumulated in a VSYNC period at a video buffer 18 usually becomes the same 
as the time of playback. In drawing 2 , 51 accumulates a part for the data division 
42 of 1/n (n= 3) begun among the picture frames A decoded by the video 
decoder 17 in the video memory in a video buffer 18. 

[0023] Which division data are stored among the data of which n division was 
done determines as follows. It is made for the division data which they store in 
the following xN_VSYNC period from the head of division data when the number 
of the division data stored in a certain xN_VSYNC period is i (i is an integer 



below or more 1N, and N is the two or more natural numbers decided 
beforehand.) to be set to The data with which the division data stored in a 
certain xN_VSYNC period accumulate the Nth case in the following xNLVSYNC 
period from the head of division data accumulate the head of division data. In 
drawing 2 , the 1 st division data A1 of the picture frame A to which agreement 42 
was given are stored in the video buffer 18 (agreement 51 in drawing 2 ). The 
following xN_VSYNC period, the 3rd division data C3 of the picture frame C are 
further stored for 2nd division data B-2 of the picture frame B in the video buffer 
18 the following xN_VSYNC period, respectively (agreements 52 and 53 in 
drawing 2 ). The stored data A1, B-2, and C3 arrange [ perpendicularly ] the 
image field of 1-/N of one picture in order of a picture frame to an old new picture 
frame toward the bottom, respectively from a top, and constitute new 1 picture 
frame. Synchronizing with VSYNC from the image synchronizing signal 
generation section 27, as for this data, the data for 1 picture frame are outputted 
to 1 VSYNC period from a video buffer (54, 55, 56). By repeating such 
processing continuously, the rapid-traverse playback in a video tape recorder 
and the rapid-traverse playback by the same smooth image are realizable. 
[0024] Analogue conversion of the audio data decoded in the period of the usual 



1/n with the nX clock at this time is carried out with a nX clock in an audio DAC 
21 as it is, and a voice output is carried out to drawing 2 to the timing shown by 
agreements 61, 62, and 63. 

[0025] Drawing 3 is the explanatory view showing notionally the playback 
system in the digital image record regenerative apparatus of the gestalt 1 of 
operation. In the digital image record regenerative apparatus of the gestalt 1 of 
operation, a frame is usually displayed in order towards right-hand side from the 
left-hand side of drawing 4 at the time of playback. Moreover, at the time of 
rapid-traverse playback, the frame of the I picture i1, the B picture b2, and the P 
picture p1 is usually decoded by one 3 times [ at the time of playback ] the rate of 
this in order, and the image constituted by compounding 1/3 field A1 of the I 
picture i1 , 1 / 3 field B-2 of the B picture b2, and 1/3 field C3 of the P picture p1 is 
displayed. Next, for example, the frame of the B picture b3, the B picture b4, and 
I picture i2 is usually decoded by one 3 times [ at the time of playback ] the rate 
of this in order, and the image constituted by compounding 1/3 field A1 of the B 
picture b3, 1 / 3 field B-2 of the B picture b4, and 1/3 field C3 of I picture i2 is 
displayed. 

[0026] Drawing 4 is the explanatory view showing notionally other playback 



systems in the digital image record regenerative apparatus of the gestalt 1 of 
operation. In drawing 3 , although the case where I, P, and B picture were 
decoded was illustrated, as shown in drawing 4 , it is also possible to decode I 
picture in order and to compound one frame from I picture of two or more sheets. 
This approach is effective when restoration of P picture which performs 
interframe coding, and B picture is difficult at the time of rapid-traverse playback. 
For example, at the time of 3X playback, the frame of the I picture i1 , i2, i3, i4, i5, 
i6, i7, i8 and i9, and MO - is usually decoded by one 3 times [ at the time of 
playback ] the rate of this in order, with 1/3 field A1 of the I picture i1 The image 
constituted by compounding 1 / 3 field B-2 of I picture i2, and 1/3 field C3 of the I 
picture i3 is displayed. 

[0027] Drawing 5 is the explanatory view showing other playback systems in the 
pan in the digital image record regenerative apparatus of the gestalt 1 of 
operation notionally. In drawing 4 , although the case where all I pictures were 
decoded was illustrated, it is also possible to decode I picture intermittently, as 
shown in drawing 5 , and to compound one frame from I picture of two or more 
sheets. This approach is effective at the time of very high-speed rapid-traverse 
playback. Drawing 5 shows the case where compounded one frame from the I 



pictures i1, i3, and i5, and an image is displayed at the time of 3X rapid-traverse 
playback. 

[0028] As explained above, according to the digital image record regenerative 
apparatus of the gestalt 1 of operation, smooth nX rapid-traverse playback of an 
image and voice is realizable. 

[0029] in addition, smooth [ by / which move an image to hard flow with the 
passage of time amount / already performing the same processing as 
rapid-traverse playback also in return playback ] in the above-mentioned 
explanation, although rapid-traverse playback was explained - a return 
playback image is already realizable. 

[0030] Gestalt 2 drawing 6 of operation is the block diagram showing the 
configuration of the digital image record regenerative apparatus concerning the 
gestalt 2 of operation of this invention. In drawing 6 , the agreement same 
identically to the configuration shown in above-mentioned drawing 1 as a 
corresponding configuration is attached. The digital image record regenerative 
apparatus of the gestalt 2 of operation equips the latter part of the audio decoder 
20 with the audio buffer 28, and the point constituted so that the output of the 
audio buffer 28 might be outputted to an audio DAC 21 is different from the 



digital image record regenerative apparatus of the gestalt 1 of the 
above-mentioned implementation. 

[0031] Actuation of the digital image record regenerative apparatus of the gestalt 
2 of operation is explained. When displaying digital broadcasting which received, 
at the time of playback, it usually outputs to an audio DAC 21 as it is, without 
storing audio data in the audio buffer 28 like a video buffer 18. At the time of nX 
rapid-traverse playback, the output data from the audio decoder 20 are 
accumulated with the audio buffer 28. The stored data are outputted to an audio 
DAC 21 like the output from the video buffer 18 of a video data synchronizing 
with the Vertical Synchronizing signal (VSYNG) from the image synchronizing 
signal generation section 27. 

[0032] Drawing 7 is a timing chart which shows the actuation at the time of the 
3X rapid-traverse playback by the digital image record regenerative apparatus of 
the gestalt 2 of operation. As shown in drawing 7 , an audio buffer output is 
outputted synchronizing with the following VSYNC, as shown by agreements 64, 
65, and 66, after being accumulated. 

[0033] As explained above, according to the digital image record regenerative 
apparatus of the gestalt 2 of operation, smooth nX rapid-traverse playback of an 



image and voice is realizable. Moreover, according to the digital image record 
regenerative apparatus of the gestalt 2 of operation, the rapid-traverse playback 
which was able to take the synchronization of an image and voice in a higher 
precision is realizable. 

[0034] In addition, in the gestalt 2 of operation, points other than the above are 
the same as the gestalt 1 of the above-mentioned implementation. 
[0035] Gestalt 3 drawing 8 of operation is the block diagram showing the 
configuration of the digital image record regenerative apparatus concerning the 
gestalt 3 of operation of this invention. In drawing 8 , the agreement same 
identically to the configuration shown in above-mentioned drawing 1 as a 
corresponding configuration is attached. The digital image record regenerative 
apparatus of the gestalt 3 of operation is different from the digital image record 
regenerative apparatus of the gestalt 1 of the above-mentioned implementation 
of the point equipped with the function which overlays image data and graphics 
data. 

[0036] As shown in drawing 8 , the digital image record regenerative apparatus 
of the gestalt 3 of operation The current time counter 31 which outputs current 
time information, and in case the data-logging section 13 records a video data 



on a record medium 14 The time stump adjunct 32 which adds the current time 
information outputted to the video data from the current time counter 31 as 
record time information, Time stump extract / clearance section 33 which 
extracts and removes the record time information added to the video data, and 
outputs a video data and record time information independently in case a video 
data is read from a record medium 14 by the data read-out section 15, The 
graphics generation section 34 which generates the graphics data which 
includes at least the information about either on the current time information 
outputted from the record time information and the current time counter 31 which 
were outputted from time stump extract / clearance section 33, It has the video 
overlay section 35 which overlays the graphics data generated by the graphics 
generation section 34 to the video data decoded by the video decoder 1 7. 
[0037] The graphics generation section 34 can make the display image of digital 
broadcasting indicate the current time by overlay, while recording data on the 
record medium 14 by the data-logging section 13. Moreover, while carrying out 
playback actuation, a playback image can be made to indicate the value (namely, 
image transcription time of day) of the extracted time stump by overlay. 
Recording the video data by which record time information was added to the 



record medium 14 by the data-logging section 1 3 further again At the time of the 
time shift record and playback which reproduces the video data currently 
recorded by the record medium 14 before current time (at namely, the time of 
following playback) The graphics generation section 34 is based on the program 
hour entry included in the data recorded on the record medium 14. The graphics 
data of the playback pointer in which it is shown which location during the start 
time and end time of the record pointer in which it is shown which location during 
the start time and end time of a program is under record now, and a program is 
under playback now can be generated, and a playback image can be made to 
overlay. Drawing 9 is drawing showing the example of a display of the record 
pointer 74 and the playback pointer 73. 

[0038] As explained above, according to the digital image record regenerative 
apparatus of the gestalt 3 of operation, smooth nX rapid-traverse playback of an 
image and voice is realizable. Moreover, when according to the digital image 
record regenerative apparatus of the gestalt 3 of operation the relation between 
playback time of day and record time of day is known and following playback is 
being carried out with a rapid traverse, it can catch visually by how much after 
time amount it can catch up with live broadcast. 



[0039] In addition, in the gestalt 3 of operation, points other than the above are 
the same as the gestalt 1 of the above-mentioned implementation. Moreover, 
the audio buffer in the gestalt 2 of operation is also applicable to the gestalt 3 of 
operation. 

[0040] Moreover, the equipment with which the gestalten 1-3 of the 
above-mentioned implementation applied this invention is illustrated, this 
invention is not limited by the gestalten 1-3 of operation, but various modification 
is possible for it. 
[0041] 

[Effect of the Invention] As explained above, according to invention to claims 1-7, 
there is a smooth rapid traverse or the effectiveness that return playback can 
already be performed of an image. 

[0042] Moreover, according to invention of claims 3 and 4, it is effective in the 

ability to perform audio smooth rapid-traverse playback. 

[0043] Moreover, according to invention of claims 5 and 6, playback time of day 

and record time of day can be displayed, and there is flume ******. 

[0044] Moreover, according to invention of claim 6, when following playback is 

being carried out with a rapid traverse, it is effective in the ability to catch visually 



in the ability to catch up [ by how much after time amount ] with live broadcast. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the configuration of the digital image 



record regenerative apparatus concerning the gestalt 1 of operation of this 
invention. 

[Drawing 2] It is the timing chart which shows the actuation at the time of 3X 
rapid-traverse playback of the digital image record regenerative apparatus of the 
gestalt 1 of operation. 

[Drawing 3] It is the explanatory view showing notionally the playback system in 
the digital image record regenerative apparatus of the gestalt 1 of operation. 
[Drawing 4] It is the explanatory view showing notionally other playback systems 
in the digital image record regenerative apparatus of the gestalt 1 of operation. 
[Drawing 5] It is the explanatory view showing other playback systems in the pan 
in the digital image record regenerative apparatus of the gestalt 1 of operation 
notionally. 

[Drawing 6] It is the block diagram showing the configuration of the digital image 
record regenerative apparatus concerning the gestalt 2 of operation of this 
invention. 

[Drawing 7] It is the timing chart which shows the actuation at the time of 3X 
rapid-traverse playback of the digital image record regenerative apparatus of the 
gestalt 2 of operation. 



[Drawing 8] It is the block diagram showing the configuration of the digital image 
record regenerative apparatus concerning the gestalt 3 of operation of this 
invention. 

[Drawing 9] It is drawing showing the graphics display by the digital image record 
regenerative apparatus of the gestalt 3 of operation. 

[Drawing 1 0] It is the explanatory view showing notionally the playback system in 
the conventional digital image record regenerative apparatus. 
[Description of Notations] 

11 Tuner 12 PID Filter 13 Data-Logging Section, 14 record medium 15 Data 
read-out section 16 TS demultiplexer, 17 video decoder 18 Video buffer 19 
Analog signal converter, 20 Audio decoder 21 Audio DAC 22 User interface, 23 
System clock generating section 24 nX clock generation section, 25 System 
clock change-over section 26 nX image synchronizing signal ********, 27 Image 
synchronizing signal generation section 41 nX Vertical Synchronizing signal 
(xN_VSYNC), 42, 43, 44 One third of the image data A1 and A2 of the picture 
frame A outputted from the video decoder, A3 45, 46, 47 One third of the image 
data B1 of the picture frame B outputted from the video decoder, B-2, and B3, 48, 
49, 50 One third of image data C1, C2, and C3 of the picture frame C outputted 



from the video decoder 51, 52, 53 One third of the image data A1 of the picture 
frames A, B, and C accumulated in the video buffer, B-2, and C3, 54, 55, 56 The 
data output A1 from a video buffer, B-2, C3 57 Vertical Synchronizing signal 
(VSYNC), 61, 62, 63 The audio decoder output data A, B, and C which 
synchronized with the picture frames A, B, and C, One third of the image data A1 
of the picture frames A, B, and C displayed at the time of 301,302,303 
rapid-traverse playback, B-2, C3 28 Audio buffer, 64, 65, 66 Audio data output A, 
B, and C from an audio buffer, 31 Current time counter 32 Time stump adjunct, 
33 Time stump extract / clearance section 34 Graphics generation section 35 
Video overlay section 71 display screens 72 Playback / record location display 
position 73 Playback pointer 74 Record pointer. 
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10 tfa-^l 7M*-f^tfa-^2 0, nfgjIBfc 

«ra«na^£jsaP2 6, $mmmm*E®&2 i\z*m 

tS, lff*fa-^l 7(4, '>XfAya7 ?A*nfg 
©^SStt^ofcOT', nfg<0x*3- KSStfn- K 
«ia*tf3o lff*f3-?*l 7©A?VW 

[0021] nmmm \ ©xs^A'Bwmes 

B£HS(c =t 5 3 fgjI^iM D S^Wftff*^ * -f 5 
20 ^f+-hT*4. H2t^T, 4 1(4, nfgjIBfc 
•RKMI^^Aflt 2 6 TSbSSnfc n {gj£gfi|W|${§^ 
(xN_VSYNC) TfeSo £/c, 5 7(4, BSWtlHj® 
flt«4iafB2 7 T£j*«tlfcSl«|H|J|ll«* (V S Y N 
C) T365o VSYNC(4, x N V S YNC4Hx 

N_VSYNC<D1«|JH^ wmmti%*ok.£&* 

nS 0 02(Cfct^T. 4 2, 4 3, 4 4(4. x N_V S 
YNCOl /l)fl(C*30>Tx3- KSnfclf 
AA^LTV^o ^Ox N_V S YN CO 1 Ji$|(c:fc 
^T«, 15^4 5, 4 6, 4 7AM^nfce^x+7U- 

30 -ABA^xn-FSftSc $5>(c ; e<0^<DxN_VS Y 
NCOl jaJfitfc^Tfc^ ft£-4 8, 4 9, 50AM«fS 
ftfct£*x+7U-AC#x=i-KSft3o H2fc*5V> 
Tl£xWn-^m7j£LT^$tt3 £?(;:, §71/- 
A(4n^SSTxP-F^4a, x N_V S Y N CMUSl 
«tC&i8©trx*/W7 7 1 8(CtHyl$n5o 
[0 0 2 2] #2SDIS*fell$lCtt, ^7 7 7 1 8(4 
lf-r*x-*%*«Cr«o t*f^7 7 7 1 8(C§*|£ 
n3t?x*x-£(4, 1 h°^x + 7b-A±TT-(4^ 
<, nfl£iS#38*)££H£li£*x + 7U-Ar-**n 

40 ^fiJL, L©fttf)VSY 

n cjg^(cifx^ < ;>y7 7 1 8(csa$n§x-^a 

(4, a^S4B#i:|llC(C%So B2C«l^T, 5 1(4, 
kT^fn-^ l 7 T'fa- F^nfclf Wt7U-A 
A<D«teJf)©l/n (n = 3) Of-^4 25;t* 

[0 0 2 3] n»WLfex-*©9-feif<D»aiJx-** 
Bffl-T5AM4^©J;3^i65 0 $>SxN_vSYNC 
»C««L/c#fflx-*A\ »fiJx-^©7calA^ i 
50 SS (i(4, 1 U±.KUT(Om&X'3b*) . Ntt, '2W± 
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n_v s y n c^wtsa-rs^ijx-^ii i + 1 

^■plC-TSo £3xN_VS YNCJSWfcPfltLfcft 

<DxN_VSYNC 5 x- £ tttfftlr- * 

©$fcSH**8rr5 idler So H2fcfe^Ttt, 

2 tfftf S ttfc fcT * + 7 A A <D#®ffi lfgf-^ 
A, £tr-r*/V;/77 1 8tCgfiSLT^S (0 2fct5lt 
5^5 1) o 2W>xN_VS YNCaWfti, e^f- 
+ 7U-ABO^iJH2#gT :, -^B 2 * x £S>fC#<0 
xN_VS YNCHJHTti, kT*?-+7U-AC«D#3iJ 
^3#g-r-^C 3 ^fn?nifft^777 1 8 Kg 
«LTV3 (B2fc:fettSffiF£5 2. 5 3) , g«Lfc 
f-^Ai , B 2 , C 3 {±, l§E73ft{C±fr£>~RC|n]fr 
oT, S^£*f-^7U-Afr5frU^t!?f-*7U- 
AOHSIC, l/N©li«£«*:E 
1U «ffc* 1 tf^^-V7U-i*^Mf-§>c c©x- 
* tt, ^iRlWff ^4^tg|3 27fr6©VSYNCfcEIJW 
LT, 1 VS YNCJSfflt 1 tf^^ + 7U-A»£DT r - 
*tfer*/<<y77*»&atfj£n* (5 4, 5 5, 5 

6) o c<D£?r<L&mzmmmmQ&?c£ic£-D 

[00 2 4] C©fctn{gig*n>y*K ( J:!>ii?jt<Dl/ 
n OBBHT-r n - F $ n/c*— r <r *t- 2 ti^© $ $ 
*-t^DAC 2 1 T*nftii^n-y^(cJ:t)7'tD^ 
^^n, 02t^6 1, 6 2, 6 3T?SSn5^ 

[0025] m 3 i* x w$k<rw& 1 <DTi/z;i®mim 

tf. I ^7* + i 1 , Bfcf^-fba, Ptf^f-+p, 
©7 U-A*a«»ftl9©3«©aUfP«fcr3- K 
U I i . ©1/3I1A, BWftb 

1 fc, Pfcf^-Vp, ©l/3fB«C 

3 t£i^$LT«$£ftfclHg!£^-f So ffil*. 
tf\ Bfcf^f-vbs, Bl?^+b< . I k°^f-+ i 2 
©7 b-A£iI3tf?£B# © 3 fif©a«rc«CT3- K 
U Btf^^+b3 0 1/ 3SWA. £:. B b 

4 0 1/3fB«B2 i:, I i 1 ©l/3fi«C 

[00 2 6] H 4 (4, %WW& 1 ©rS^l/SMSta® 

355o ia3»ct5^Tl±, I, P, BWf + 5:f3-H 
■T4»&*«I^Lfc^ H4lC^£*XS4?£, I fcT£ 
ft*Itf3-FLT, + lft 

©7u-A*^-r5<t9tc-r-5ci:twrtgT^5o c 



(6) #^20 0 2-3 5 4 3 8 0 
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T'feSo tfflAtf, 3ffitig|f£l$lca, I i , , 

i 2 , i 3 , i 4 , i 5 , i 6 , 1 7 , 1 8 , 1 9 , i 

,0 -07 v-L^mnn^nn 3 ^©jijgTuimcxa 

-FU 1 fcf7^ + i . ©1/3mB$A, t, \Wf- 
+ i ! ©1/3 W$. B 2 i: , Itf^fti, ©1/3® 

[0027] n 5 it, mmomm 1 ©t$?*;hmmbs 
-vt&mszmttLtzbK 0 5t^^ns«t5tc i e 

6 1 ft© 7 U-A%^jSf S J: 5 £TS C t tnlfllTS 

So 0 5&, 3ffiHa¥a6us^K, 1 t:*?-* i 1 . 

i 3 , i s frZ 1 ft©7U-A££j£LTH{f^a^£ 
[0 0 2 8] UJtJMlLfcJ:} 1, ^U5S©JB<g 1 Off 

* «t nti\ Pitt t %p<om e> & 

[0 0 2 9] ffi, iiBBWJfcfc^Ttt, #^t)S4fCO 

s 0 

[0030] mmtoBmz 

m 6 14, *fgH^OHSg€>»® 2 CR«f^;M!«iei 

30 f4Hi;^*Mfo %m.<0^2<07VZ)V®mi£m 
*-f-f*f3-^2 0<oMt*-f-<* 
A777 2 8%I^> r^/Vy77 2 8©ttl7J^ 

^>o 

[00 31] ^iS©JBfll20-rf ^7l/W»ffiSff4SIIB 

40 fc» fOS$*-f^*DAC 2 lfctttfrT*.. nfgii 
#iM t )»^attct±^-xV^-rn-^2 O^SCHI^t 
-^^-fV^777 2 8Tim o SttLfcx 
-^ti> ex^x-^Oef f */^y7 7 1 8*P&©tb73 

(V S YNC) KIrIIWLT*— r^^DAC 2 1 tCJ±l7J 

[0032] m 7 (4. mmmm 2 of^?;n»iiEi 

H^SHk: <fc 5 3 fg3I¥£ 0 S^«pO»ff*^-r ^ Y 5 
50 5j-/^y7 7ttiTJ«S«?nT^5), ^6 4, 6 5, 6 
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6T7n£n&<fc9£2wv s yn cicmmLxmtiin 

So 

[00 3 3] &L±mi Ltc <k 5 (C> &ffi<D?£ fig 2 CD r 

* ;l/B5Wf!l5£pj£gB(c <fc W4\ BH£ £ ^<o?t e, & 

TitzfrmkwmQMWfc&wi, a a Annan* 

[0 0 3 4] jSj, HSfi©JB8g2K43^T, ±I2W^©^ 
14, ±8E£«I©JB«l fcH-TN&So 
[0 0 3 5] HS6©«Ji3 

0 8 14, *»W<DHSfiOJBS8 3 E«5f VZfrVm IEU 

[0 0 3 6] H8K:^n««J:5t, HaB<0®!83O-r 
;l/BW#!lE£Pi£gBf4 , HftBtgij'tf $g£ tb * r s £ 
£B#*|J£*7>£3 1 t*-*BE»S51 3^l2»ttH*l 

3 1 frz&tizftttmffiMimttimt* 

-*«t#aiLtti 5ic£i)mmmfo\ 4frt,ef*f- 

* ttraic , k t*t- * icmn ? ntcis§SB#£ij 

sy^ttti^-r5^f'A7.^>yatij-it£gP3 3i:, * 
-tat. 7am • R££a$3 3^6a*«n^BE»^a 

■it low < t fe^-rn^-^tcM-rsts^^t?^ 

7^ '^Xf-^^n^^-f -y^X4fi!tgp3 4 
7"-77f y7X£$g|$3 4E*04«?tlfc^57 
W '^Xf-^*tf*f3-^ l 7 K J: t) t3- F$ 

3 5 fc£*trs„ 

[0 0 3 7] 3 4(4, r-*IEfi 

gpi 3£«tt)IS«jdlftl 4K'r-*%82gLTV^5 4:* 

$e.{cs/c, T-'-^tEisgpi 3icx>)ammfc\ 4icis 
stftei^u o $>mc$mmte 1 4 fcessmvs 
m^n^m) iza, y 1 ??* 3 4^ is 

^Bf gij i: HT^fSOOffl© if T'&5 



(7) ^^2 0 0 2-3 5 4 3 8 0 
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S^H«£*-AU-r4-&5i:t^Tt5o 0 9(4, IE 

atfi'y* 7 4 tn&my* 7 3<DS^«i«r^-r0T 
[0038] w±kw L/ccfcd^, mm<DBW 3 ©f->* 

2 /l/ttMBftlf «fc ft(4\ HfSi £%P<om'ofr% 

?&*AMU&m§3m\c. «tnt4, n £B#gij t iBiSB# 

10 ttt, f£if0<5<,vDB^T^7jft&££u>oit5fr 
[0 0 3 9] HSS©JB!K3fcfe^T, ±KWtt4>j£ 

t4, ±ehss©«sii i:[Bi-T-fe§o tit. nmvmm 

[0 0 4 0] gcfc, ±fE*SI0^1 A^3$T'l4, * 

m<dbm i ^e. 3 *Tt(4ffi^?n-r, m^<omw^ 
mxh%« 

20 [0 0 4 1] 

[00 4 2] ifc, ll*JS3Rc>'4(Df§B^tcJ;n(4, * 
^O^t 5 9 SSfe^T t S fc ^ ^ ftbXtf &«. 

[0 0 4 3] $fc, tt#a5Rtf6<D56«KJ:ntf. H 

[0 0 4 4] ffc, IB5R3S6(D^(Cj;tl(4, ^0 7? 

[ia 2 ] mmoj&m 1 ©x^*^ /mswtsE&s *sh© 

3 fg3S#i^ 0 H ^B#(c felt 5 »ff ^ -T S > ^ + 
[H 3 ] $m<Q&m l 07*S?*;lflWieill^Hi*K: 

40 [0 4] mmomm 1 of>*^ /ihkmbsh^bic 
im 5 ] m&<mm 1 OT^^^wHtasss^SBK 

So 

[06] *5£W<D'MM<DBm2 Jc««-r^^;UttflS8H 

[0 7 ] "$mmm 2 ©xv?* ;h»»ibss4»ho 

50 [0 8] *%W<DnM<DBM 3 tiSfi'^ ;W IE 
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[010] vt*(D7i?$)iBmmMn<iigimicistf% 

1 1 f-a— *\ 12 PI D7-f/l/^ 1 3 x 
-*!eStSlk 1 4§e£l$f>k 15 x-^St^ttlL 
16 TSfv/l/f^bi'^ 17 1fftf3 

1 8 tTx^/Vy77, 1 9 7+ a?im 

2 0 *— f^fn-if, 2 1 tV 
tDAC, 2 2 a— tPV>^-7x-7, 2 3 
^XfAi'D.y^M, 2 4 nfgig?n-y^£ 
g[5, 2 5 ^XxA^D'y^^gp, 2 6 nfgjl 
BMi^#3ffi^/£M^ 2 7 ««ffll§4^gf, 

4 1 r\m^MM.nm%^ (x N_V S YNC) , 4 
2. 4 3, 4 4 (fr^-ra-^P.ttSTl^nfctf^f- 
+ 7 b— .£>. A ©1/3 Olif-i' A i , A 2 , A 3 , 
4 5, 4 6, 4 7 tfr"*xn-^5>aiyl$nfclf* 



* ^ff7l/-AB(Dl /3©Mir-^B> , B 2 , B 

3, 4 8, 4 9, 5 0 tiT r ^-r 1 n-^>e,m^$n 

fckr^*7b-ACcD 1 /3<DSifix-^C , , 
C 2 , C 3 , 5 1, 5 2, 5 3 fx^^TtCg 
«£nfct!7f-^7b-AA, B, C CO 1 / 3 OHfi-f 
-£A, , Bz, Cd , 54, 55. 56 Ifx*/^ 
•y7T^e>©r-^t±l^A 1 . B 2 , C 3 , 57 1 

(VSYNC) , 6 1, 6 2, 6 3 
ft7^AA, B, Zhmm^tt- 7-<*T3~? 
10 tb/7x-*A, B, C, 3 0 1, 3 0 2, 3 0 3^3M 
DS^ca^-r§lf^^ J p7b-AA, B, C©1/ 
3 ©MS-r— £ A i , B 2 , C 3 , 2 8 ^-fi't 
A-y7T, 6 4, 6 5, 6 6 t-T^^^^r* 1 
SCO*— fV^T-^tfrtA, B, C, 3 1 HffiBf 
gij*7>^, 3 2 ?^2>X*:/7tt*n^ 3 3 
*^AX*y7»m-|$£g|$, 3 4 y-77^77X 
£figg|$. 3 5 fcT-r**- MIOSIS, 7 1 -rVX 
TWHffi, 7 2 B£ • KittitBg^fuff, 7 3 
n±$jy*. 7 4 feH#-Y>*o 
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